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Abstract 
To have the clouds of steam condensate, there must have nuclei of condensation, which can be attachment with steam 
and gathered themselves together. The atmosphere contains a large number of small particles, they play a condensate 
core role in the process of water vapor condenses into water droplets. Hygroscopic condensation nucleus could 
reduce the saturation vapor pressure. Make environment relative humidity RH <100%, water vapor can condense. On 
this basis, the paper analyzed the increasing process of the cloud droplets: containing cloud droplets condensation (or 
sublimation) growth and cloud droplets colliding with each other growth. In the early stages of the cloud droplets 
growth, condensation growth is given to priority, collision growth for subordination. When the cloud droplets 
increases to a certain extent, condensation process will puts secondary status, and gravity collisions growth is given to 
priority. Finally, the paper analyzed the releasing mechanism of the latent heat and sensible heat in the process of 
clouds steam vapor condensation and cloud droplets growth: there are obvious leaks in atmospheric physics about the 
thermodynamic mechanism of cloud formation,  the way of phase transition energy transferring to the atmosphere 
around is not by  heat transfer，but in the way of emitting electromagnetic radiation , most of them radiating to the 
space ,just a few of them radiating to the ground. Measuring of atmospheric Extremely low frequency and low 
frequency radio noise indicates that this view, at the same time, while many scholars have measured out infrared 
radiation in the experiment of water vapor condensation and Melt content crystallization, these have proved the 
existence of phase change radiation.  
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1. Formation of the Cloud  
Floating in the air with a variety of tiny motes, including smoke particles produced by combustion, salt 
particle formed by splashing water from thin foam after evaporation in the air, and all kinds of dust. The 
source of the dust distributed widely: have the wind blowing sand, tiny particles produced by volcanic 
eruption and meteor burning and other cosmic dust, etc. And organic dust components of pollen , bacteria, 
viruses and so on. These dust particles, some soluble in water, while some insoluble in water but can be 
wetted by water. They all have one common feature: easy absorption of water vapor, core of water vapor 
condensation, with the role of promote water vapor condensation. Therefore, these dust particles called 
condensate nuclear in the cloud and precipitation micro physics theory [1].  
There are three basic conditions for the formation of clouds : First, sufficient water vapor, and second, 
enough condensation nuclei and the third is  required for adequate cooling for the water vapor in the air 
condenses into water droplets or condensate into small ice crystals.  
Cloud droplets have a large vapor pressure, the smaller cloud droplets (greater the curvature), the 
faster the evaporation, called curvature effect. The plane of pure water is saturated while the surface is not 
saturated[2].  
So, cloud droplets and environment balance, the saturation vapor pressure is greater than 100%, called 
super saturation. In the Completely pure air, even if the relative humidity is as high as 100%, water vapor 
condensation does not occur. Water vapor molecules could through their mutual aggregation condense 
into water droplets in the condition of relative humidity up to several hundred percent higher than the 
saturate. Hygroscopic condensate nuclear, reducing the saturation vapor pressure (says solute effect). 
Even environment relative humidity RH <100%, condensation could occur. 
2. The classification of cloud:  
2.1. According to the microstructure of the cloud  
According to the microstructure of the cloud is divided into: water clouds, cloud droplets are small 
water droplets, they rely mainly on collision with each other continue condensation and increases to the 
rain; ice clouds (composed by small ice crystals): composed of tiny ice crystals. While these small ice 
crystals in collision, the temperature of the ice surface will increase and then melt and stick together with 
each other to freeze up again. This is repeated several times, ice crystals will increase. In addition, there 
also have water vapor in the cloud, so the ice can continue to grow by sublimation. However, ice clouds 
are very high generally, but not thick with little water vapor, condensate growth is slow, not much chance 
of collision, it cannot grow very large and the formation precipitation. Even if the cause of precipitation 
could be evaporated on the way falling usually, only a small portion of them could reach the ground; 
Hybrid cloud ice (consists of small ice crystals and water droplets): the most conducive to the growth of 
cloud droplets is the hybrid cloud. Composed of small ice crystals and cooling water droplets. When 
water droplets colliding with ice crystals and they will freeze in the ice crystals on the surface, make it 
increased rapidly, happened in hybrid clouds [3]. 
2.2. Classification according to the temperature  
Warm cloud, the temperature throughout the cloud body is above 0℃, cloud formed by the droplets, 
also known as water into the clouds. Factors affecting warm cloud precipitation: liquid water content 
(important);cloud droplet size distribution; cloud thickness; Increasing flow in the cloud; Cloud drops of 
electrical and electric fields in the cloud.  
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Cold cloud: when convection develops to a certain stage and cloud body stretch into the height above 
0℃ layer, the clouds have super cooled water drop, graupel bead and ice crystals, etc. This kind of cloud 
consists of different phase behavior from the condensation of water vapor and temperature is below 0℃, 
called cold cloud.  
In the air below the freezing point, ice crystals formed by the particles called ice nuclei. Ice 
condensation nuclear are small in comparison with the cloud condensation nuclei. Small droplets frozen 
on a small amount of nuclear, the quantity is small, can't form rain. When water droplets and ice crystals 
coexist in the same temperature conditions, the ice surface vapor pressure is less than the water vapor 
pressure, droplets will continue to evaporate and diminish, while the process of ice crystals constantly 
increasing is called ice conductivity effect. The water surface saturation vapor pressure is greater than ice 
surface saturation vapor pressure, molecular escape from the water is easy than in the ice.  
3. The classification of cloud droplets growth process 
The formation of Precipitation is a process of cloud droplets increase into rain droplets, snowflakes or 
other precipitation things, and fell to the ground. So that the process of cloud droplets increases contain : 
cloud droplet condensation (or sublimation) growth and cloud droplets colliding with growth. In fact, the 
growth of cloud droplets is the result of this two processes that act simultaneously. 
3.1. Cloud droplet condensation  growth  
Condensate growth is a process of cloud droplets relies on water vapor molecules condensation on its 
surface and then grow bigger. In the formation of clouds and stage of development, because the cloud 
body continue to rise with adiabatic cooling, or there have external water vapour input in the cloud, the 
vapor pressure is greater than the cloud droplets saturation vapor pressure in the air inside clouds, so cloud 
droplets can grow by water vapor condensation. However, once condensation occur on the surface of the 
cloud droplet, water vapor will separate from the air, air humidity decreases, and around which cloud 
droplets cannot maintain supersaturated state, and leaving the condensation to stop. Therefore, under 
normal circumstances, the condensation of cloud droplets growth has certain limits. In order to make this 
condensation continue, there must be a water vapor diffusion and transference process.  
However, whether the process of condensation growth or sublimation growth process, are difficult to 
make cloud droplets grow to raindrops scale rapidly, and their role will weakened with increase of the 
cloud droplets. So make the cloud droplets grow into raindrops, must also need another process, this is the 
collision with growth process [4] 
3.2. The collision growth of cloud droplets  
Cloud droplets often in motion, this could make them become merged. The process of merging and 
growing up between different size cloud droplets, known as merging and growth process . The size of 
cloud droplets is differ in the cloud, corresponding with different velocity. Because the big cloud droplets 
drop down faster than small droplets, big cloud droplets could overtake small droplets soon after when 
descending .Thus big cloud droplets collide and adhesion with the small, then become larger. If there have 
a upflow with different size cloud droplets raised up by it, small droplets will overtake the big one and 
merge with it, then become much larger. After cloud droplets grow up, its cross-sectional area would 
become larger and incorporate more water clouds drops in the falling process. Sometimes there is an 
upward flow in the cloud, when different size water droplets raised by the upflow, small water droplets 
will overtake the big one and merge with it, then become much larger too. This phenomenon of different 
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size water droplets collide and merger with each other due to different speeds happening in the 
gravitational field, called gravitational collision merger.   
The speed of water droplets gravity collision growth vary with the cloud water content and the relative 
velocity of water droplets in different size. That is, the greater the cloud content water, drop size, the 
greater the relative velocity, the more collision and consolidation of small water droplets per unit time, the 
faster combine growth caused by gravity. Calculations and observations show that the effects of is 
negligible on the cloud droplets radius smaller than 20μm, but for the droplets larger than 30μm could 
achieve to a rain droplet of few millimeters through the combine growth caused by gravity in a very short 
of time. The big the drop is, the more rapid growth of collision and consolidation. In other words, the 
collision and consolidation growth of water droplets is an accelerated process.  
The above two kinds of increasing process always exist in the process of cloud droplets conversion into 
precipitation. But the observations show that condensation (or sublimation) growth is given to priority, 
while collision growth is subordinate in the early stages of the cloud droplets growth. When the cloud 
droplets increases to a certain stage (usually diameter 50-70μm), the condensation process will puts to 
secondary status and give priority to gravity collision and consolidation process. In short, the 
condensation growth and collision combined growth are two inseparable processes.  
4. The problem of the steam condensation and heat release in the atmosphere 
The famous British meteorologists B.J. Mason put forward the growing up equation of the cloud 
droplets (or raindrops) in his book [5] (the steam condensate model, hereinafter referred to as the "Mason 
model”). He think that almost all of the condensation latent heat dissipate around through the surrounding 
air cloud drops surface by conduction. Many atmospheric physics books quoted this model or view, the 
expression of the model is: Lv( dm/dt )=4πrka(tr-t∞). where Lv is the latent heat of condensing; r is the 
cloud droplets' radius; Ka reflects air thermal conductivity, tr stands for droplet surface' temperature; t∞ is 
infinity temperature (cloud droplets environment temperature); dm/dt for unit time of the cloud drops' 
growth rate[6].  
In atmospheric physics, the cloud forming process in the atmosphere is described as a "adiabatic 
processes"[6], as we all known, based on the adiabatic assumptions, many atmospheric thermodynamics 
(physics) analysis been done consist with the practica l [7].  
As is known to all, all the thermodynamics process is non-equilibrium , the classical thermodynamics 
theory is  based on  the conditions of " equilibrium" axiom , the processing method was proved to be very 
effective, especially on  the problem of  thermodynamics process analysis of the direction. Bringing in the 
local thermodynamic equilibrium axioms [8] in order to make the thermodynamics in quantitative 
description of non-equilibrium system "non-equilibrium state thermodynamics". 
In the air system, the initial cloud drop radius (microns) is very small, and the atmosphere of the 
system' scale is very big, the troposphere atmosphere temperature change by the elevation is generally 
smaller, average only 6-9 K/km [9], so the internal non-equilibrium of local area (the body of the cell) 
which can partition is very small, air, including water vapor and between cloud droplets can handle  into 
thermodynamic equilibrium completely. "Sub-cooled" only represent the water vapor in atmosphere in the 
actual  thermodynamic state, the   interpretation in thermodynamic language is "the steady state", which 
exists not only in condensation , but also in the water evaporation, and this perform the water's overheat, 
namely sub-cooled doesn't mean that its internal exists the non-equilibrium. From the angle of energy 
balance, the water vapor's sub-cooled  just in order to reduce the release of the latent heat when 
condensation, which won't change the material migration of thermodynamics basical theory  and the 
direction energy transfer should be follow, in a word, the water vapor condensation must follow the 
second law of thermodynamics. 
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Therefore, the key factor is the problem of heat transfer temperature difference (heat transfer driving 
force). The mason model selectes heat transfer temperature difference between cloud droplets and infinity 
atmosphere, which seems reasonable at first glance. But the problem is "heat transfer" can only from 
water droplets (cloud droplets) surface through the contact with the atmosphere for heat conduction, water 
droplets (cloud droplets) surface contact  with  the atmosphere which the temperature gradient between  is 
the real driving force of heat transfer, the heat transfer temperature difference of model without 
corresponding characteristics structure size, can't characterize the temperature gradient needed by heat 
transfer, obviously, the condensate depression of water vapor is not the condensation's driving force. 
In addition, from the perspective of heat transfer, the meaning of mason model is that under the effect 
of temperature difference, the latent heat of water vapor condensation is directly conducted by heat 
transfer to outside the temperature regions, which don't involve the temperature change of the 
condensation area, namely, the mason model itself is a direct negative to the cloud formation of adiabatic 
hypothesisthe. 
To sum up, atmospheric physics exist obvious leaks about the cloud formation's thermodynamics 
mechanism. 
The atmosphere is a multiple system, in which happens a lot of water evaporation and condensation 
and involves the molecular migration, diffusion and coacervation, which is the analysis of the common 
problem about the chemical thermodynamics. Literature involves the chemical potential concept of the 
multiple system, while it is not used for condensation process analysis. Literature[10] use the water vapor 
spread of Maxwell equations, which describes the spread of the vapor molecular to cloud droplets, which 
don't involve the latent heat release problem about steam belonging to the material balance equation, 
which cannot be used to explain the physical mechanism about release of the water vapor condensation 
latent heat. 
Literature[11] analyse the steam condensation process in the atmosphere from the angle of the multiple 
system chemical potential and phase equilibrium, while the results showed that  the mason model widely 
quoted in the atmospheric physics teaching material violate the second law of thermodynamics.     
Through consulting the access literature, we achieve extremely valuable discoveries, the atmosphere 
very low frequency and low frequency (78Hz~9MHz) radio noise  are very similar to  the atmosphere 
water vapor condensation characteristics[12-13]: (1) The night is higher than during the day, which is more 
very consistent with the steam condensate  at night ;(2) The summer higher than in winter, Marine higher 
than the land, which is consistent to more  steam and condensate in summer and on the sea ; (3) The high 
wind is higher than when there is no wind, which has consistent characteristics  when  large amount of  
water vapor condensation leading the volume narrowed sharply at scratching high wind; (4) At afternoon 
is higher than in the morning, which is consistent with the certain time the water from the earth's surface 
evaporation and spread to high altitude needs .The characteristic of higher frequency noise is not 
correspond with steam condensation  , the biggest possible may be caused by the background(weeks to 
uniformity) which is not strong, such as sunrise east and rain west , especially a thunderstorm, etc. 
Although the extremely low frequency and low frequency atmospheric radio background noise has 
obvious steam condensate characteristic in atmospheric environment, we can be identify the evidence of 
steam condensate radiation releasing latent heat. But from scientific point of view , more disciplined and 
more persuasive evidence through the experiment detected the emission properties of water vapor 
condensation directly. 
In the 1960s, former Soviet scientist Perelman study the most basic phase transition process of the 
condensing and solidified using quantum theory firstly. According to quantum theory, electron with 
discrete energy electronic level, emitting photons from a higher level into a low level. When water vapor 
condenses, water molecules from high level (gas) transform into a low level (liquid), in this process will 
release latent heat in the form of photons or phonon.  
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Perelman and his colleagues conducted solidification and condensing water vapor experiment in 
vacuum conditions, founding the infrared radiation of 28~40μ m and 4 to 8μm. Crystal experts 
Tatartchenko solid-state physics research institute in Moscow study metal and salt crystallization also 
found that  the melting crystallization emit the infrared radiation. He thinks that these radiation can be 
used to control material production process. Through the decades research, Tatartchenko and Perelman 
confirmed the phase change do exist the electromagnetic radiation, published in 2007 and this 
phenomenon called phase change radiation [14]. 
The experiment of Condensation of water vapor by Potter and Hoffman measured that the radiation 
would reach the peak in the 3.2μm, 2.1μm and 1.54μm, corresponding to the two polymers, trimers and 
tetramers of two-photon radiation [15]. Latent heat of copper sublimation is 337.4KJ/mol, in radiation 
conditions of two-photon and four photon, the characteristic radiation wavelength for 0.71μm, 1.42μm, in 
accordance with the observed frequency increase in the radiation intensity.   
The theory of phase transition radiation is developed only in recent years with great prospects.In the 
process of cloud water vapor condensation and cloud droplets growth cloud and cloud droplet 
condensation growth, along with the release of sensible heat and latent heat rapidly. Because there are 
almost endless atmospheric water vapor, we can say that the development potential of this energy is 
enormous, so the phase transition radiation of cloud body n can as a good new energy research direction. 
At the same time , phase transition radiation technology could combined with mechanism of lightning and 
weather forecasts together to promote artificial rainfall, artificial hail suppression and lightning protection 
technology progress, etc. 
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